f 

ST{0 ^rf^j.-^^^^ 

Welcome to STN International! Enter x:x 



Uploading C:\Documents and Settings\gpolansky\My Documents\Lab 
#l\applications\10531874 Elected Cmd-l.str 



30 




6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
28 29 30 31 32 
ring nodes : 
1 2 3 4 5 
chain bonds : 

1-19 3-18 4-21 5-6 6-7 7-8 8-9 8-14 9-10 9-31 9-32 10-11 11-12 12-13 
13-15 13-16 13-17 19-20 21-22 22-23 23-24 24-25 25-26 26-27 27-28 27-29 
29-30 

ring bonds : 

1-2 1-5 2-3 3-4 4-5 

exact/norm bonds : 

1-2 1-5 1-19 2-3 3-4 3-18 4-5 8-14 
exact bonds : 

4-21 5-6 6-7 7-8 8-9 9-10 9-31 9-32 10-11 11-12 12-13 13-15 13-16 13- 
17 19-20 21-22 22-23 23-24 24-25 25-26 26-27 29-30 
normalized bonds ; 
27-28 27-29 



Match level : 

l:Atom 2: Atom 3: Atom 4: Atom 5: Atom 6: CLASS 7: CLASS 8 : CLASS 9: CLASS 

10: CLASS 11: CLASS 12: CLASS 13: CLASS 14: CLASS 15: CLASS 16: CLASS 17: CLASS 

18:CLASS 19:CLASS 20:CLASS 21:CLASS 22:CLASS 23:CLASS 24:CLASS 25:CLASS 

26: CLASS 27: CLASS 28: CLASS 29: CLASS 30: CLASS. 31: CLASS 32: CLASS 



L6 STRUCTURE UPLOADED 



= > d 16 

L6 HAS NO ANSWERS 
L6 STR 




structure attributes must be viewed using STN Express query preparation. 



= > s 16 

SAMPLE SEARCH INITIATED 19:14:58 FILE 
SAMPLE SCREEN SEARCH COMPLETED - 



'REGISTRY' 

4 TO ITERATE 



100.0% PROCESSED 
SEARCH TIME: 00.00.01 



4 ITERATIONS 



0 ANSWERS 



FULL FILE PROJECTIONS: 

PROJECTED ITERATIONS: 
PROJECTED ANSWERS: 



ONLINE * * COMPLETE * * 
BATCH * * COMPLETE * * 

4 TO 200 
0 TO 0 



L7 



0 SEA SSS SAM L6 



=> s 16 fam full 

FULL SEARCH INITIATED 19:15:43 FILE ' REGISTRY » 
FULL SCREEN SEARCH COMPLETED - 48 TO ITERATE 



100.0% PROCESSED 48 ITERATIONS 

SEARCH TIME: 00.00.01 



1 ANSWERS 



L8 

= > d 18 



1 SEA FAM FUL L6 



L8 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2007 ACS on STN 
RN ' 136790-76-6 REGISTRY 

ED Entered STN: 18 Oct 1991 

CN Prostan-l-oic acid, 16 , 16-dif luoro-ll-hydroxy-9 , 15-dioxo- , (11a)- 

(CA INDEX NAME) 
OTHER NAMES: 
CN Lubiprostone 
CN Ru 0211 
FS STEREOSEARCH 
MF C20 H32 F2 05 
SR CA 

LC STN Files: ADISINSIGHT, BIOSIS, CA, CAPLUS, CASREACT, CBNB, CHEMCATS, 
CIN, EMBASE, IMSDRUGNEWS, IMSPATENTS, IMSRESEARCH, PROMT, PROUSDDR, 
SYNTHLINE, TOXCENTER, USAN, USPAT2 , USPATFULL 



Absolute stereochemistry. 




** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

28 REFERENCES IN FILE CA (1907 TO DATE) 

28 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> d hist 



(FILE 'HOME' ENTERED AT 18:47:30 ON 28 NOV 2007) 



LI 
L2 
L3 
L4 
L5 
L6 
L7 
L8 



FILE 'REGISTRY' ENTERED AT 18:47:42 ON 28 NOV 2007 

0 S "16, 16-DIFLUORO-13, 14-DIHYDRO-15-KETO-PGE" 
0 S 16, 16-DIFLUORO-13, 14-DIHYDRO-15-KETO 
0 S DIFLUORO (2 OA) PGE 
0 S DIFLUORO (A) PGE 
9 S DIFLUORO (2 OA) PGE? 
STRUCTURE UPLOADED 

0 S L6 

1 S L6 FAM FULL 



L9 



FILE 'CAPLUS, MEDLINE' ENTERED AT 19:17:36 ON 28 NOV 2007 
28 S L8 



=> s (18 or Lubiprostone) and obesity 

LIO 1 (L8 OR LUBIPROSTONE) AND OBESITY 

=> d 110 ibib abs hitstr 



LIO ANSWER 1 OF 1 CAPLUS COPYRIGHT 2 007 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2004:368933 CAPLUS Full-text 
140:369355 

Prostaglandin compounds and method for their uses in 
the treatment of obesity 
Ueno, Ryuji 
Sucampo A. -G. , 
PCT Int. Appl. 
CODEN: PIXXD2 
Patent 
English 
1 



Switz . 
p 3 6 pp. 



PATENT NO. 



WO 2004037268 



KIND 



Al 



DATE 



20040506 



APPLICATION NO. 



WO 2003-JP13453 



DATE 



20031022 



W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 







CD 
UK , 


PTT 


r*7 
L.Zi , 


JJCi , 


UiS. , 


Url , 


U£i f 


T7P 




TTP 


TTG 
CjO , 


TTT 


PP <^P 




oil f 




ril\. , 


TJTT 


XUf 


XT 
Xij, 


TXT • 

XJN , 


TG 
Xb , 


.TP 


VT? 




VP 




TP TV T.P 
XiV^ , XiJV, XiK, 




T C 


T T 


T TT 


T \7 




MT^ 


MP 


ImJX , 


MKT 


rlri f 


MY 
iYlA , 


i^l£j , 


JNX , 


MP M7 PM 








PT 


PT 


PO 


PTT 
KU , 


, 


OU , 


GT? 
OCi , 


GP 


Glf 


GT 


GV 


T.T TM TM 
lU, 11m, l-IN, 




rn-n 
IK, 


rprp 




\Ji\f 


TTr* 


TTG 
Uo , 


TT7 


VL, 


V W , 


VTT 

YU, 




7M 


7M 












T C 


rJW , 


MZ, 


SD, 


CT 


SZ, 


TZ, 


UG, 


ZM, 


, 


AM a 7 PV 




KG, 


KZ, 


MT^ 
FLU , 


PTT 




TM, 


AT, 


PT? 
aa , 


BG, 


CH, 


CY, 


cz, 




T\V PP PC 




FI, 


FR* 


nxi. 


V3K , 


UTT 


IE, 


IT, 


T TT 
XiU , 


MC, 


NL, 


PT, 


RO, 


GP 
OCi , 


GT Glf TP 
oX, OJV, -LK, 




BF, 


BJ, 


v-r , 


nn 




CM, 


GA, 


rivT 
oiN , 


GQ, 


GW, 


ML, 


MR, 




CM Tr> TP 




2502439 










20040506 




CA 2003- 


2502439 






ATT 


2003274735 








20040513 




AU 2003- 


274735 




zuu^xuzz 




1562604 






i\.±. 




20050817 




EP 2003- 


758747 




onnn no*? 
zuu^xuzz 




R: AT, 


BE, 


K^rl , 




UJa. , 


ES, 


FR, 


Vjl3 , 


GR, 


IT, 


LI, 


LU, 


MT 


CP MP PT 




IE, 


SI, 


T •T' 


liV, 




RO, 


MK, 


PV 


AL, 


TR, 


BG, 


CZ, 


PP 


ITTT GTf 

IlU , oxs. 


JP 


2006506381 




T 




20060223 




JP 2004- 


546433 




Z U U J XUZZ 


NZ 


539582 






A 




20070727 




NZ 2003- 


539582 




20031022 


US 


2005261373 




Al 




20051124 




US 2005- 


531874 




20050419 


LITY APPLN. 


INFO 














US 2002- 


420336P 




P 20021023 




















WO 2003- 


JP13453 




W 20031022 



OTHER SOURCE (S): MARPAT 140:369355 

GI 



L 




I 



AB Provided is a compn, for treating obesity which comprises an effective amount 

of a prostaglandin compound, especially, a compound of formula (I) . 
IT 136790-76-6 

RL: PAC (Pharmacological activity) ; THU (Therapeutic use) ; BIOL 
(Biological study) ; USES (Uses) 

(prostaglandin compds . and method for their uses in treatment of 
obesity) 
RN 136790-76-6 CAPLUS 

CN Prostan-l-oic acid, 16, 16-dif luoro-ll-hydroxy-9, 15-dioxo- , (11a)- 
(CA INDEX NAME) 

Absolute stereochemistry . 




REFERENCE COUNT: 



5 



THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> s (18 or Lubiprostone) and (obesity or fat or lipid) 

Lll 2 (L8 OR LUBIPROSTONE) AND (OBESITY OR FAT OR LIPID) 



=> d 111 ibib abs hitstr 1-2 



Lll ANSWER 1 OF 2 CAPLUS COPYRIGHT 2007 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2004:368933 CAPLUS Full-text 
140:369355 

Prostaglandin compounds and method for their uses in 

the treatment of obesity 

Ueno , Ryu j i 

Sucampo A. -G. , Switz, 

PCT Int. Appl., 36 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



WO 2004037268 

W: AE, AG, AL, 
CO, CR, CU, 
GH, GM, HR, 
LS, LT, LU, 
PG, PH, PL, 
TR, TT, TZ, 
RW: GH, GM, KE, 
KG, KZ, MD, 
FI, FR, GB, 
BF, BJ, CF, 

CA 2502439 

AU 2003274735 

EP 1562604 

R: AT, BE, CH, 
IE, SI, LT, 

JP 2006506381 

NZ 539582 

US 2005261373 
PRIORITY APPLN . INFO . : 

OTHER SOURCE (S) : 
GI 



KIND 

Al 
AM, 
CZ, 
HU, 
LV, 
PT, 
UA, 
LS, 
RU, 
GR, 
CG, 

Al 

Al 

Al 
DE, 
LV, 

T 

A 

Al 



DATE 



APPLICATION NO. 



DATE 



AT, 
DE, 
ID, 
MA, 
RO, 
UG, 
MW, 
TJ, 
HU, 
CI, 



DK, 
FI, 



20040506 
AU, AZ, 
DK, DM, 
IL, IN, 
MD, MG, 
RU, SC, 
US, UZ, 
MZ, SD, 
TM, AT, 
IE, IT, 
CM, GA, 
20040506 
20040513 
20050817 
ES, FR, 
RO, MK, 
20060223 
20070727 
20051124 



BA, 
DZ, 
IS, 
MK, 

SD, 

vc, 

SL, 
BE, 
LU, 
GN, 



GB, 
CY, 



WO 2003 
BB', BG, 
EC, EE, 
JP, KE, 
MN, MW, 
SE, SG, 
VN, YU, 
SZ, TZ, 
BG, CH, 
MC, NL, 
GQ, GW, 
CA 2003- 
AU 2003- 
EP 2003- 
GR, IT, 
AL, TR, 
JP 2004- 
NZ 2003- 
US 2005- 
US 2002- 
WO 2003 



JP13453 
BR, BY, 
EG, ES, 
KG, KR, 
MX, MZ, 
SK, SL, 
ZA, ZM, 
UG, ZM, 
CY, CZ, 
PT, RO, 
ML, MR, 
2502439 
274735 
758747 
LI, LU, 
BG, CZ, 
546433 
539582 
531874 
420336P 
JP13453 



BZ', CA, 

FI, GB, 

KZ, LC, 

NI, NO, 

SY, TJ, 

zw 

ZW, AM, 
DE, DK, 
SE, SI, 
NE, SN, 
2 
2 
2 

NL, SE, 
EE, HU, 
2 

2 
2 

P 2 
W 2 



0031022 
CH, CN, 
GD, GE, 
LK, LR, 
NZ, OM, 
TM, TN, 



AZ, BY, 
EE, ES, 
SK, TR, 
TD, TG 
0031022 
0031022 
0031022 
MC, PT, 
SK 
0031022 
0031022 
0050419 
0021023 
0031022 



MARPAT 140:369355 



L 




I 



AB Provided is a compn. for treating obesity which comprises an effective amount 
of a prostaglandin compound, especially, a compound of formula (I) . 



IT 136790-76-6 

RL: PAC (Pharmacological activity) ; THU (Therapeutic use) ; BIOL 
(Biological study) ; USES (Uses) 

(prostaglandin compds. and method for their uses in treatment of 
obesity) 
RN 136790-76-6 CAPLUS 

CN Prostan-l-oic acid, 16 , 16-dif luoro-ll-hydroxy-9, 15-dioxo- , (11a)- 
(CA INDEX NAME) 

Absolute stereochemistry. 




5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

MEDLINE on STN 
2003410661 MEDLINE Full-text 

PubMed ID: 12949633 
Gateways to clinical trials. 
Bayes M; Rabasseda X; Prous J R 

Prous Science, Barcelona, Spain., mbayes@prous.com 
Methods and findings in experimental and clinical 
pharmacology, (2003 Jul -Aug) Vol. 25, No. 6, pp. 483-506. 
Journal code: 7909595. ISSN: 0379-0355. 
Spain 

Bibliography 
English 

Priority Journals 
200403 

Entered STN: 3 Sep 2003 
Last Updated on STN: 11 Mar 2004 
Entered Medline: 10 Mar 2 0 04 
7\B Gateways to Clinical Trials is a guide to the most recent clinical trials in 
current literature and congresses. The data in the following tables has been 
retrieved from the Clinical Studies Knowledge Area of Prous Science Integrity, 
the drug discovery and development portal, http : / /integrity . prous . com . This 
issue focuses on the following selection of drugs: ABT-510, ABX-EGF, 
acetyldinaline, ACIDFORM, acyline, afeletecan hydrochloride, anecortave 
acetate, apolizumab, 1-arginine hydrochloride, asimadbline, atazanavir sufate, 
atlizumab; BMS-181176, BMS-188667; CAB-175, carnosine, CDP-870, CEP-701, CEP- 
7055, CGC-1072, ChimeriVax- JE, ciclesonide, cilomilast, clofarabine, 
combretastatin A-4 phosphate, cryptophycin 52; Duloxetine hydrochloride; E- 
5564, eculizumab, elcometrine, emtricitabine, ENO, epratuzumab, eszopiclone, 
everolimus; Fampridine, flurbiprofen nitroxybutyl ester; Garenoxacin mesilate, 
gestodene, GI-181771, gimatecan, gomiliximab; Halofuginone hydrobromide, hGH, 
hLM609; ICA-17043, IL-1 receptor type II, IMC-lCll, iodine (1131) tositumomab, 
irofulven, ISAtx-247; J591; L-778123, lanthanum carbonate Lasofoxifene 
tartrate, LDP-02, LE-AON, leteprinim potassium, lintuzumab, liraglutide, 
lubiprostone, lumiracoxib, lurtotecan, LY-450108, LY-451395; MAb G250, 
magnesium sulfate, MDX-210, melatonin, 2-methoxy-estradiol , monophosphoryl 
lipid A; NM-3, nolpitantium besilate; Ocinaplon, olpadronic acid sodium salt. 



REFERENCE COUNT: 



Lll ANSWER 2 OF 2 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 
AUTHOR : 

CORPORATE SOURCE: 
SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



oral heparin; Palonosetron hydrochloride, pemetrexed disodium, PI-88, 
picoplatin, plevitrexed, polyphenol! E, pramlintide acetate, pregabalin, 
prinomastat , pyrazoloacridine ; Resinif eratoxin, rhEndostatin, roxif iban 
acetate; S- 18886, siplizumab, sitaxsentan sodium, solifenacin succinate, SU- 
11248, SU-6668; Talampanel, TAPgen, testosterone transdermal gel, trabectedin; 
VEGF-2 gene therapy, visilizumab; ZD-6416, ZD-6474. 



=> FIL STNGUIDE 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 
CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
174.43 

SINCE FILE 
ENTRY 
-23.40 



TOTAL 
SESSION 
362.64 

TOTAL 
SESSION 
-23.40 



FILE 'STNGUIDE' ENTERED AT 19:22:52 ON 28 NOV 2007 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 2007 TU^IERICAN CHEMICAL SOCIETY (ACS) 

FILE CONTAINS CURRENT INFORMATION. 

LAST RELOADED: Nov 23, 2007 (20071123/UP) . 



=> logoff hold 

COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 
CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
0.06 

SINCE FILE 
ENTRY 
0.00 



TOTAL 
SESSION 
362.70 

TOTAL 
SESSION 
-23.40 



SESSION WILL BE HELD FOR 12 0 MINUTES 
STN INTERNATIONAL SESSION SUSPENDED AT 19:23:21 ON 28 NOV 2007 



Connecting via Winsock to STN 



Welcome to STN International! Enter x:x 

LOGINID : SSPTAGXP16 14 

PASSWORD: 

****** RECONNECTED TO STN INTERNATIONAL ****** 
SESSION RESUMED IN FILE 'STNGUIDE' AT 19:41:53 ON 28 NOV 2007 
FILE 'STNGUIDE' ENTERED AT 19:41:53 ON 28 NOV 2007 
COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY (ACS) 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.06 362.70 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 
CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
0.00 



TOTAL 
SESSION 
-23.40 



=> fil caplus medline 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 
CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
0.12 

SINCE FILE 
ENTRY 
0.00 



TOTAL 
SESSION 
362.76 

TOTAL 
SESSION 
-23.40 



FILE 'CAPLUS' ENTERED AT 19:42:12 ON 28 NOV 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE » MEDLINE » ENTERED AT 19:42:12 ON 28 NOV 2007 

=> d hist 

(FILE 'HOME' ENTERED AT 18:47:30 ON 2'8 NOV 2007) 



LI 
L2 
L3 
L4 
L5 
L6 
L7 
L8 



L9 

LIO 

Lll 



FILE 'REGISTRY' ENTERED AT 18:47:42 ON 28 NOV 2007 

0 S "16, 16-DIFLUORO-13, 14-DIHYDRO-15-KETO-PGE" 
0 S 16,16-DIFLUORO-13,14-DIHYDRO-15-KETO 
0 S DIFLUORO (2 OA) PGE 
0 S DIFLUORO (A) PGE 
9 S DIFLUORO (2 OA) PGE? 
STRUCTURE UPLOADED 

0 S L6 

1 S L6 FAM FULL 

FILE 'CAPLUS, MEDLINE'. ENTERED AT 19:17:36 ON 28 NOV 2007 
28 S L8 

1 S (L8 OR LUBIPROSTONE) AND OBESITY 

2 S (L8 OR LUBIPROSTONE) AND (OBESITY OR FAT OR LIPID) 
FILE 'STNGUIDE' ENTERED AT 19:22:52 ON 28 NOV 2007 

FILE 'CAPLUS, MEDLINE' ENTERED AT 19:42:12 ON 28 NOV 2007 



=> s ppar 

L12 16295 PPAR 

=> s (18 or lubiprostone) and 112 

L13 0 (L8 OR LUBIPROSTONE) AND L12 

=> s obesity 

L14 147275 OBESITY 

=> s 112 and 114 

L15 2362 L12 AND L14 

=> s 115 and pge 

L16 2 L15 AND PGE 



=> d ibib abs 1-2 



LI 6 ANSWER 1 OF 2 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 



CAPLUS COPYRIGHT 2007 ACS on STN 
2006:218007 CAPLUS Full-text 
145:1407 



AUTHOR (S) : 

CORPORATE SOURCE: 
SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



TITLE: Differentiation-dependent regulation of the 

cyclooxygenase cascade during adipogenesis suggests a 
complex role for prostaglandins 

Xie, Y. ; Kang, X.; Ackerman, W. E., IV; Belury, M. A. ; 
Koster, C; Rovin, B. H.; Landon, M. B.; Kniss, D. A. 
The Ohio State University, Columbus, OH, USA 
Diabetes, Obesity and Metabolism (2006), 8(1), 83-93 
CODEN: D0MEF6; ISSN: 1462-8902 
Blackwell Publishing Ltd. 
Journal 
English 

Aim: A thorough understanding of the mechanisms of adipocyte differentiation 
and metabolism is important for the prevention and/or treatment of obesity and 
its complications, including type 2 diabetes mellitus. A complex role for 
prostaglandins (PGs) in adipogenesis is suggested. We examined the expression 
and cellular localization of enzymes in the cyclooxygenase (COX) cascade that 
synthesize PGs as well as the PG profile as a function of differentiation 
status in 3T3-L1 cells. Methods: Murine 3T3-L1 preadipocytes were used as a 
model for studies of adipocyte differentiation induced by a hormone cocktail 
and compared with the parental fibroblastic line NIH 3T3 . Both cell lines 
were incubated in maintenance medium or differentiation medium. Nine days 
after differentiation, the expression of enzymes in the COX cascade was 
evaluated by immunoblot anal., reverse transcriptase- polymerase chain 
reaction (RT-PCR) and immunocytochem . , and PG formation was examined using 
enzyme immunoassay. Results: A differentiation-dependent diminution of COX-1 
and COX-2 mRNA and cognate proteins in 3T3-L1 cells was observed PG release, 
including PGE2, 6-keto PGFla, PGD2 and 15d-PGJ2, significantly decreased 
following differentiation in 3T3-L1 cells (ANOVA/Tukey , p < 0.05). However, 
microsomal PGE synthase (mPGES) and lipocalin-type PGD synthase (L-PGDS) were 
selectively upregulated. Immunocytochem. revealed that COX-1 and COX-2 became 
intracellularly more diffuse upon differentiation, whereas mPGES was 
redistributed to the nuclear compartment. Conclusions: Regulation of PG 
formation and COX-2 expression in 3T3-L1 cells is differentiation- dependent 
and involves changes in the levels of gene expression of the individual 
isoforms as well as redistribution of the enzymes within cellular 
compartments . 

REFERENCE COUNT: 47 THERE ARE 47 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



LI 6 ANSWER 2 OF 2 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR : 

CORPORATE SOURCE: 



CONTRACT NUMBER: 
SOURCE : 



PUB . COUNTRY : 
DOCUMENT TYPE: 



LANGUAGE : 
FILE SEGMENT: 



MEDLINE on STN 
2005679744 MEDLINE Full-text 

PubMed ID: 16367886 

Differentiation-dependent regulation of the cyclooxygenase 
cascade during adipogenesis suggests a complex role for 
prostaglandins . 

Xie Y; Kang X; Ackerman W E 4th; Belury M A; Koster C; 
Rovin B H; Landon M B; Kniss D A 

Department of Obstetrics and Gynecology, Laboratory of 
Perinatal Research, The Ohio State University, College of 
Medicine and Public Health, Columbus, OH 43210, USA. 
HD35581 (NICHD) 

Diabetes, obesity & metabolism, (2006 Jan) Vol. 8, No. 1, 
pp. 83-93. 

Journal code: 100883645. ISSN: 1462-8902. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

( RESEARCH SUPPORT , N . I . H . , EXTRAMURAL ). 

(RESEARCH SUPPORT, NON-U. S. GOV'T) 
English 

Priority Journals 



ENTRY MONTH: 200605 

ENTRY DATE: Entered STN: 22 Dec 2005 

Last Updated on STN: 4 May 2 006 
Entered Medline: 3 May 2006 

AB AIM: A thorough understanding of the mechanisms of adipocyte differentiation 

and metabolism is important for the prevention and/or treatment of obesity and 
its complications, including type 2 diabetes mellitus. A complex role for 
prostaglandins (PGs) in adipogenesis is suggested. We examined the expression 
and cellular localization of enzymes in the cyclooxygenase (COX) cascade that 
synthesize PGs as well as the PG profile as a function of differentiation 
status in 3T3-L1 cells. METHODS: Murine 3T3-L1 preadipocytes were used as a 
model for studies of adipocyte differentiation induced by a hormone cocktail 
and compared with the parental fibroblastic line NIH 3T3 . Both cell lines 
were incubated in maintenance medium or differentiation medium. Nine days 
after differentiation, the expression of enzymes in the COX cascade was 
evaluated by immunoblot analysis, reverse transcriptase- polymerase chain 
reaction (RT-PCR) and immunocytochemistry, and PG formation was examined using 
enzyme immunoassay. RESULTS: A differentiation- dependent diminution of COX-1 
and COX-2 mRNA and cognate proteins in 3T3-L1 cells was observed. PG release, 
including PGE (2), 6-keto PGF(lalpha), PGD(2) and 15d'-PGJ(2), significantly 
decreased following differentiation in 3T3-L1 cells (anova/Tukey, p < 0.05). 
However, microsomal PGE synthase (mPGES) and lipocalin-type PGD synthase (L- 
PGDS) were selectively upregulated. Immunocytochemistry revealed that COX-1 
and COX-2 became intracellularly more diffuse upon differentiation, whereas 
mPGES was redistributed to the nuclear compartment. CONCLUSIONS: Regulation 
of PG formation and COX-2 expression in 3T3-L1 cells is differentiation- 
dependent and involves changes in the levels of gene expression of the 
individual isoforms as well as redistribution of the enzymes within cellular 
compartments . 
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AB A method of inhibiting 15-keto prostaglandin-Al3- reductase 2 by contacting the 
enzyme with an aryl compound is disclosed. Also disclosed are methods of 
treating peroxisome prolif erator-activated receptor (PPAR) -related diseases 
and lowering blood glucose levels by administering to a subject in need 
thereof an effective amount of such an aryl compound PPAR-related diseases 
include type II diabetes, obesity, dyslipidemia, heart disease, inflammatory 
disease, and cancer. Thus, compound I inhibited human 15-keto prostaglandin- 
A13 -reductase activity in in vitro assays and significantly reduced blood 
glucose levels in diabetic mice. 
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Preadipocyte response and impairment of 
differentiation in an inflammatory environment 
Poulain-Godef roy, Odile; Froguel, Philippe 
CNRS 8090, Institute of Biology, Pasteur Institute, 
Lille, 59021, Fr. 

Biochemical and Biophysical Research Communications 
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Recent reports suggest the potential role of toll -like receptor 4 (TLR4) 
initiation of inflammatory responses and fatty acid- induced insulin 
resistance. The authors describe here the synthesis of pro -inflammatory 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE : 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



products in 3T3-L1 preadipocyte cell line after stimulation with 
lipopolysaccharide (LPS) , a TLR4 agonist. Expression profiles of mRNA coding 
for IL6, CCL2, CCL5, CCLll, N0S2, and PTGS2 demonstrated a higher 
responsiveness to LPS of these transcripts in preadipocytes than in fully 
differentiated adipocytes, confirming inflammatory features of preadipocytes. 
IL6, CCL2, CCL5 and CCLll were secreted in 3T3-L1 supernatants within 4 h 
after LPS stimulation. In addition, continuous exposure to LPS during 
adipocyte differentiation impaired this process as was demonstrated by anal, 
of mRNA profiles of lipogenesis enzymes (FABP4, GPDl, LPL) , adipokines 
(adiponectin, resistin, visfatin, leptin) , and of the transcription factor 
PPAR. gamma. . Thus, toll -like receptor mediated activation could regulate 
maintenance of preadipocyte status, and inflammatory environment encountered 
in inflamed white adipose tissue. 
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Provided is a method of treating a peroxisome prolif erators-activated 
receptors related disease by administering to a subject in need thereof an 
effective amount of a modulator of 15-keto prostaglandin -A13 -reductase 
PGR3/ZADH2 (zinc binding ale. dehydrogenase 2) . Also disclosed are methods of 
identifying a compound for inhibiting activity of the reductase and of 
lowering blood glucose levels by administering to a subject an effective 
amount of a reductase inhibitor. Further provided are the protein and cDNA 
sequences of human and mouse zinc binding ale. dehydrogenase. Prostaglandin 
such as 15-keto PGE2 and 15-keto PGF2a enhanced endogenous PPAR. gamma, 
activity in adipocytes. 



LI 7 ANSWER 4 OF 48 CAPLUS COPYRIGHT 2007 ACS on STN 
ACCESSION NUMBER: 2007:65434 CAPLUS Full-text 

DOCUMENT NUMBER: 146:99690 

TITLE: Essential fatty acids - a review 
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PUBLISHER: Bentham Science Publishers Ltd. 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE : Engl i sh 

AB A review. Essential fatty acids (EFAs) : cis-linoleic acid (LA) and a- 

linolenic acid (ALA) are essential for humans and their deficiency is rare in 
humans due to their easy availability in diet. EFAs are metabolized to their 
resp. long-chain metabolites: dihomo-gamma-linolenic acid (DGLA) , and 
arachidonic acid (AA) from LA; and eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA) from ALA. Some of these long-chain metabolites 
form precursors to resp. prostaglandins (PGs) , thromboxanes (TXs) , and 
leukotrienes (LTs) , lipoxins (LXs) and resolvins . EFAs and their metabolites 
may function as endogenous angiotensin converting enzyme and HMG-CoA reductase 
inhibitors, nitric oxide enhancers, ant i -hypertensives, and anti- 
atherosclerotic mols. EFAs react with nitric oxide (NO) to yield resp. 
nitroalkene derivs . that have cell-signaling actions via ligation and 
activation of peroxisome prolif erator-activated receptors (PPARs) . In several 
diseases such as obesity, hypertension, diabetes mellitus, coronary heart 
disease, alcoholism, schizophrenia, Alzheimer's disease, atherosclerosis, and 
cancer the metabolism of EFAs is altered. Thus, EFAs and their derivs. have 
significant clin. implications. 
REFERENCE COUNT: 180 THERE ARE 180 CITED REFERENCES AVAILABLE FOR 
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AUTHOR (S) : Xu, Lihong; Han, Chang; Wu, Tong 

CORPORATE SOURCE: Department of Pathology, University of Pittsburgh 

School of Medicine, Pittsburgh, PA, 15213, USA 

SOURCE: Journal of Biological Chemistry (2006), 281(45), 

33982-33996 

CODEN: JBCHA3; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 

LANGUAGE : Eng 1 i sh 

Peroxisome prolif erator-activated receptor-5 (PPAR. delta. ) is a nuclear 
receptor implicated in lipid oxidation and the pathogenesis of obesity and 
diabetes. This study was designed to examine the potential effect of 
PPAR. delta, on human cholangiocarcinoma cell growth and its mechanism of 
actions. Overexpression of PPAR 8 or activation of PPAR. delta, by its 
Pharmacol, ligand, GW501516, at low doses (0.5-50 nM) promoted the growth of 
three human cholangiocarcinoma cell lines (CCLPl, HuCCTl, and SG231) . This 
effect was mediated by induction of cyclooxygenase-2 (COX- 2) gene expression 
and production of prostaglandin E2 (PGE2) that in turn transactivated 



epidermal growth factor receptor (EGFR) and Akt. In support of this, 
inhibition of COX-2, EGFR, and Akt prevented the PPAR 8-induced cell growth. 
Furthermore, PPAR. delta, activation or PGE2 treatment induced the 
phosphorylation of cytosolic phospholipase A2a (cPIjA2a) , a key enzyme that 
releases arachidonic acid (AA) substrate for PG production via COX. 
Overexpression or activation of cPLA2a enhanced PPAR. delta, binding to 
PPAR. delta, response element (DRE) and increased PPAR 6 reporter activity, 
indicating a novel role of cPIjA2a for PPAR. delta, activation. Consistent with 
this, AA enhanced the binding of PPAR. delta, to DRE, in vitro, suggesting a 
direct role of AA for PPAR. delta, activation. In contrast, although PGE2 
treatment increased the DRE reporter activity in intact cells, it failed to 
induce PPAR. delta, binding to DRE in cell -free system, suggesting that cPIjA2a- 
mediated AA release is required for PGE2 -induced PPAR. delta, activation. 
Taken together, these observations reveal that PPAR. delta, induces COX-2 
expression in human cholangiocarcinoma cells and that the COX- 2 -derived PGE2 
further activates PPAR, delta, through phosphorylation of cPLA2a. This pos . 
feedback loop plays an important role for cholangiocarcinoma cell growth and 
may be targeted for chemoprevention and treatment. 
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AB The differentiation of preadipocyte fibroblasts to adipocytes is a crucial 
process to many disease states including obesity, cardiovascular, and 
autoimmune diseases. In Graves' disease, the orbit of the eye can become 
severely inflamed and infiltrated with T lymphocytes as part of the autoimmune 
process. The orbital fibroblasts convert to fat -like cells causing the eye to 
protrude, which is disfiguring and can lead to blindness. Recently, the 
transcription factor peroxisome proliferator activated receptor (PPAR) -y and 
its natural (15d-PGJ2) and synthetic (thiazolidinedione-type) PPAR-y agonists 
have been shown to be crucial to the in vitro differentiation of preadipocyte 
fibroblasts to adipocytes. We show herein several novel findings. First, 
that activated T lymphocytes from Graves' patients drive the differentiation 
of PPAR-y-expressing orbital fibroblasts to adipocytes. Second, this 
adipogenic differentiation is blocked by nonselective small mol . 
cyclooxygenase (Cox) -l/Cox-2 inhibitors and by Cox-2 selective inhibitors. 
Third, activated, but not naive, human T cells highly express Cox-2 and 
synthesize prostaglandin D2 and related prostaglandins that are PPAR-y 
ligands. These provocative new findings provide evidence for how activated T 
lymphocytes , through production of PPAR-y ligands, profoundly influence human 
fibroblast differentiation to adipocytes. They also suggest the possibility 



that, in addition to the orbit, T lymphocytes influence the deposition of fat 
in other tissues. 
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Depot-specific prostaglandin synthesis in 
human adipose tissue: A novel possible mechanism of 
adipogenesis 

Quinkler, Marcus; Bujalska, Iwona J.; Tomlinson, 
Jeremy W. ; Smith, Dave M. ; Stewart, Paul M. 
Division of Medical Sciences, Institute of Biomedical 
Research, University of Birmingham, Queen Elizabeth 
Hospital, Birmingham, B15 2TH, UK 
Gene (2006), 380(2), 137-143 
CODEN: GENED6; ISSN: 037 8-1119 
Elsevier B.V. 
Journal 
English 

Despite the magnitude of the obesity epidemic, the mechanisms that contribute 
to increases in fat mass and to differences in fat depots are still poorly 
understood. Prostanoids have been proposed as potent adipogenic hormones, 
e.g. metabolites of prostaglandin J2 (PGJ2) bind and activate PPAR. gamma.. We 
hypothesize that an altered expression of enzymes in PGJ2 synthesis may 
represent a novel pathogenic mechanism in human obesity. We characterized 
adipose depot- specif ic expression of enzymes in PGJ2 synthesis, 'prostaglandin 
transporter and PPAR. gamma, isoforms. Paired omental and s.c. adipose tissue 
samples were obtained from 26 women undergoing elective abdominal surgery and 
gene expression examined in whole tissue and cultured preadipocytes using an 
Affymetrix cDNA microarray technique and validated with quant, real-time PCR. 
All enzymes involved in prostaglandin synthesis were expressed in both adipose 
tissues. Expression of prostaglandin synthase-1 (PGHSl) , prostaglsindin D 
synthase (PTGDS) , human prostaglandin transporter (hPGT) and PPAR. gamma. 2 was 
higher in OM adipose tissue compared to SC, whereas 17P- hydroxy steroid 
dehydrogenase 5 (AKR1C3) showed predominance in SC adipose tissue. In SC 
adipose tissue, PGHSl mRNA expression increased with BMI . The differential, 
depot-specific expression of key enzymes involved in transport, synthesis and 
metabolism of prostaglandins may have an important impact upon fat cell biol . 
and may help to explain some of the observed depot -specific differences. In 
addition, the pos . correlation between PGHSl and BMI offers the novel 
hypothesis that the regulation of PG synthesis may have a role in determining 
fat distribution in human obesity. 
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PPAR. gamma, antagonists reverse the 

inhibition of neural antigen- specific Thl response and 
experimental allergic encephalomyelitis by ciglitazone 
and 15 -deoxy-Al2 , 14 -prostaglandin J2 
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PUBLISHER: Elsevier B.V. 

DOCUMENT TYPE: Journal 
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AB Peroxisome prolif erator-activated receptor -gamma is a nuclear receptor 
transcription factor that regulates cell growth, differentiation, and 
homeostasis, PPAR. gamma, agonists were used to treat obesity, diabetes, 
cancer, and inflammation and recent studies have shown the protective effects 
of PPAR. gamma, agonists on exptl. allergic encephalomyelitis (EAE) , a Thl 
cell-mediated autoimmune disease model of multiple sclerosis (MS) . Our 
studies have further demonstrated that the PPAR. gamma, agonists, 15d-PGJ2 and 
ciglitazone, inhibit EAE through blocking IL-12 signaling leading to Thl 
differentiation and the PPAR. gamma, deficient heterozygous mice 
(PPAR. gamma. +/-) or those treated with PPAR. gamma, antagonists develop an 
exacerbated EAE in association with an augmented Thl response. In this study, 
we show that the PPAR. gamma, antagonists, Bisphenol A diglycidyl ether (BADGE) 
and 2-chloro-5-nitro-N- (4-pyridyl)benzamide (T0070907) , reverse the 
inhibition of EAE by the PPAR. gamma, agonists, ciglitazone and 15-deoxy- 
A12,14- prostaglandin J2, in C57BL/6 wild-type and PPAR Y+/- mice. The 
reversal of EAE by BADGE and T0070907 was associated with restoration of 
neural antigen- induced T cell proliferation, IFNy production and Thl 
differentiation inhibited by ciglitazone and 15d-PGJ2. These results suggest 
that ciglitazone and 15d-PGJ2 ameliorate EAE through PPAR. gamma. -dependent 
mechanisms and further confirm a physiol. role for PPAR. gamma, in the 
regulation of CNS inflammation and demyelination in EAE. 
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AB This invention pertains to the discovery that parathyroid hormone -related 
protein (PTHrP) can be used to detect, monitor, and/or treat chronic lung 
diseases. In particular, it was discovered that PTHrP levels in broncho- 
alveolar lavage are indicative of lung "health" and "disease, and can be used 
to predict lung disease in patients at risk of chronic lung disease and/or to 
evaluate the efficacy of a ventilation regime. In the absence of PTHrP 
signaling through Protein Kinase A, the lung interstitial fibroblasts revert 
to myofibroblasts, the signature cell-type for fibrosis and alveolar 
dysfunction. This invention provides a method of inhibiting lipof ibroblast to 
myofibroblasts transdif f erentiation in a mammal by administering a PPAR. gamma, 
ligand. Also provided is a kit for mitigating one or more symptoms of a 
condition characterized by transdif f erentiation of lipof ibroblasts to 
myofibroblasts; the kit typically includes a PPAR. gamma, ligand. Also 
provided is a method of screening for an agent that mitigates one or more 
symptoms of a condition characterized by transdif f erentiation of 
lipof ibroblasts . 
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The invention relates to the discovery that farnesoid X receptor (FXR) 
agonists can be used in combination with peroxisome proliferation activated 
receptor y ( PPAR . gamma . ) agonists to reduce drug-induced adverse side effects 
in patients suffering from conditions such as insulin resistance, Type II 
diabetes, metabolic syndrome, non-alc. fatty liver disease (NAFLD) , non-alc. 
steatohepatitis (NASH), and heart disease. Particularly, the invention 
encompasses methods for treating patients suffering from drug -induced adverse 
side effects with selective PPAR. gamma., dual PPARa/y and pan PPAR a/y/S 
agonists in combination with FXR agonists. 
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WNT and cyclooxygenase-2 cross-talk accelerates 
adenoma growth 

Wang, Dingzhi; Mann, Jason R,; DuBois, Raymond N. 
Department of Medicine, Vanderbilt University Medical 
Center and Vanderbilt -Ingram Cancer Center, Nashville, 
TN, USA 

Cell Cycle (2004), 3(12), 1512-1515 
CODEN: CCEYAS; ISSN: 1538-4101 
Landes Bioscience 
Journal; General Review 
English 

A review. Both Wnt and cyclooxygenase (COX) -2 pathways are activated in most 
sporadic and familial colorectal cancers, especially in those with chromosomal 
instability. We have recently shown that a common target of both signaling 
pathways, the peroxisome prolif erator-activated receptor ( PPAR) -5, is 
involved in intestinal adenoma growth. Activation of this receptor by 
synthetic agonist (GW501516) or COX-2 -derived prostaglandin E2 (PGE2) 
accelerates intestinal adenoma growth in ApcMin mice. Moreover, these effects 
are lost in ApcMin mice lacking PPAR, delta.. These findings implicate PPAR 5 
as a focal point of cross -talk between the Wnt and prostaglandin signaling 
pathways. Based on this work it looks as if PPAR. delta, agonists currently in 
development for treatment of dyslipidemias and obesity may increase the risk 
of tumor formation in humans. By contrast, .antagonists of PPAR. delta, may 
provide a novel approach for prevention and treatment of colorectal cancer. 
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Differentiation-dependent regulation of the 
cyclooxygenase cascade during adipogenesis suggests a 
complex role for prostaglandins 
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LANGUAGE: English 

AB Aim: A thorough understanding of the mechanisms of adipocyte differentiation 

and metabolism is important for the prevention and/or treatment of obesity and 
its complications, including type 2 diabetes mellitus. A complex role for 
prostaglandins (PGs) in adipogenesis is suggested. We examined the expression 
and cellular localization of enzymes in the cyclooxygenase (COX) cascade that 
synthesize PGs as well as the PG profile as a function of differentiation 
status in 3T3-L1 cells. Methods: Murine 3T3-L1 preadipocytes were used as a 
model for studies of adipocyte differentiation induced by a hormone cocktail 
and compared with the parental fibroblastic line NIH 3T3 . Both cell lines 
were incubated in maintenance- medium or differentiation medium. Nine days 
after differentiation, the expression of enzymes in the COX cascade was 
evaluated by immunoblot anal., reverse transcriptase- polymerase chain 
reaction (RT-PCR) and immuriocytochem . , and PG formation was examined using 
enzyme immunoassay. Results: A differentiation-dependent diminution of COX-1 
and COX -2 mRNA and cognate proteins in 3T3-L1 cells was observed PG release, 
including PGE2, 6-keto PGFla, PGD2 and 15d-PGJ2, significantly decreased 
following differentiation in 3T3-L1 cells (ANOVA/Tukey, p < 0.05). However, 
* microsomal PGE synthase (mPGES) and lipocalin-type PGD synthase (L-PGDS) were 
selectively upregulated. Immunocy tochem . revealed that COX-1 and COX- 2 became 
intracellularly more diffuse upon differentiation, whereas mPGES was 
redistributed to the nuclear compartment. Conclusions: Regulation of PG 
formation and COX-2 expression in 3T3-L1 cells is differentiation-dependent 
and involves changes in the levels of gene- expression of the individual 
isoforms as well as redistribution of the enzymes within cellular 
compartments . 
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AB Title compds. I [V = N, CH; W = S, O; m = 0-2; Rl, R2 = H, alkyl; X = NR4 , 
etc.; R4 = H, alkyl; n = 0-4; p = 0, 1; L = CR20R21, etc.; R20 = H, alkyl, 
etc.; R21 = H, alkyl, etc.; R = C02R19, etc.; R19 = H, alkyl; B = aryl, 
heteroaryl; R3 = H, halo, etc.; Y = O, etc.; s = 0, 1; A = (un) substituted 
alkylene with cycloalkyl; Z = cycloalkyl, etc.] were prepared For example, O- 
alkylation of 5-hydroxynicotinic acid Me ester with compound II [Q = CI] , 
e.g., prepared from 4 -bromoacetylbenzoic acid in 5 steps, followed by 
saponification afforded compound II [3-carboxypyridin-5-yloxy] in 44.1% 
overall yield. In PTPIB (protein tyrosine phosphatase IB) inhibition assays, 
the IC50 value of compound II [Q = 3 -carboxypyridin-5-yloxy] was 0,2 8 (iM. 
Compds. I are claimed useful for the treatment of obesity, diabetes, etc. 
Formulations are given. 
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This invention pertains to the discovery that Parathyroid Hormone -related 
Protein (PTHrP) can be detect and/or stage, and/or treat chronic lung 
diseases. In particular, it was discovered that PTHrP levels in broncho- 
alveolar lavage are indicative of lung 'health' and 'disease', and can be used 
to predict lung disease in patients at risk of chronic lung disease and/or to 
evaluate the efficacy of a ventilation regime. 
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AB A review. Peroxisome prolif erator-activated receptor y ( PPAR . gamma .) , a 

member of the ligand-activated nuclear receptor superfamily, plays a key role 
in mediating differentiation of adipocytes and regulating fat metabolism 
PPAR. gamma, has been implicated in the pathophysiol . of atherosclerosis, 
inflammation, obesity, diabetes, immune response, and aging. Recently, it has 
been shown that activation of PPAR. gamma, by J2 series cyclopentenone 
prostaglandins (cyPGs) , especially 15-deoxy-Al2, 14- prostaglandin J2 (15d- 
PGJ2) or synthetic agents, such as antidiabetic thiazolidinediones, causes 
anti-proliferation, apoptosis, differentiation, and anti- inflammation of 
certain types of cancer cells. The anti -proliferative effects of PPAR. gamma, 
activators are associated with de novo synthesis of proteins involved in 
regulating the cell cycle and cell survival /death. Anti -inflammatory effects 
of 15d-PGJ2 are associated with interruption of nuclear factor-KB and 
subsequent blockade of inflammatory gene expression. Furthermore, 15d-PGJ2 at 
nontoxic doses induce expression of phase II detoxification or stress - 
responding enzymes, which may confer cellular resistance or adaptation to 
oxidative stress. The presence of a reactive a,P-unsatd. carbonyl moiety in 
the cyclopentenone ring of 15d-PGJ2 is important for part of biol . functions 
this cyPG has. Recently, attention has been focused on the anti-prolif erative 
activity of nonsteroidal anti -inflammatory drugs (NSAIDs) in cancerous or 
transformed cells, which is mediated through interaction with PPAR, gamma, 
irresp. of their ability to inhibit COX-2. Despite the fact that abnormally 
elevated COX-2 is associated with resistance to cell death, induction of 
apoptosis by certain NSAIDs is accompanied by up-regulation of COX-2 
expression. This commentary focuses on dual effects of the typical 
PPAR. gamma, agonist 15d-PGJ2 on cell proliferation and growth, and its 
possible involvement in the NSAID-induced COX-2 expression and apoptosis. 
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AB The invention concerns a method for identifying compds . capable of modulating 
adipocyte differentiation, which consists in contacting the compound to be 
tested with genetically modified pre-adipocyte cells overexpressing the Rev- 
Erba receptor and measuring the adipocyte differentiation of said genetically 
modified cells with the adipocyte differentiation of same said genetically 
modified pre-adipocyte cells in the absence of said compound to be tested. 
The invention also concerns genetically modified pre-adipocyte cells 
overexpressing the Rev-Erba receptor. Modulators of adipocyte differentiation 
thus identified may be used in treatment of diabetes, obesity, etc. Thus, 
PPAR Y was shown to activate transcription of the Rev-Erba gene by binding to 
the DR2 response element of the Rev-Erba gene promoter and Rev-Erba was shown 
to be a promoter of adipocyte differentiation. Overexpression of the Rev-Erba 
gene in cell line 3T3-L1 enhanced differentiation of these pre-adipocyte 
cells . 
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agonists inhibit experimental allergic 
encephalomyelitis by blocking IL-12 production, IL-12 
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AB Peroxisome prolif erator-activated receptor- gamma ( PPAR . gamma . ) is a nuclear 
receptor transcription factor that regulates adipocyte differentiation and 
glucose homeostasis. PPAR. gamma, agonists are potent therapeutic agents for 
the treatment of type 2 diabetes and obesity. PPAR. gamma, agonists also 
prevent inflammation in animal models, suggesting their use for the treatment 
of human inflammatory diseases. Exptl. allergic encephalomyelitis (EAE) is a 
Thl cell -mediated inflammatory demyelinating disease model of multiple 
sclerosis (MS) and IL-12 plays a crucial role in the pathogenesis of EAE and 
MS. In this study we have examined the effect of PPAR. gamma, agonists on the 
pathogenesis of EAE. In vivo treatment of SJL/J mice with PPAR. gamma, 
agonists, 15 -deoxyAl2 , 14 prostaglandin J2 or ciglitazone, decreased the 
duration and clin. severity of active immunization and adoptive transfer 
models of EAE. PPAR. gamma, agonists inhibited EAE in association with a 
decrease in IL-12 production and differentiation of neural antigen-specific 
Thl cells. In vitro treatment of activated T cells with PPAR. gamma, agonists 
inhibited IL-12 -induced activation of JAK-STAT signaling pathway and Thl 



differentiation. These findings highlight the fact that PPAR y agonists 
regulate central nervous system inflammation and demyelination by inhibiting 
IL-12 production, IL-12 signaling' and Thl differentiation in EAE. 
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-mediated gene transcription in human hepatoma cells 
Han, Chang; Demetris, A. Jake; Michalopoulos , George; 
Shelhamer, James H.; Wu, Tong 
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American Journal of Physiology (2002), 282(4, Pt. 1), 
G586-G597 

CODEN: AJPHAP; ISSN: 0002-9513 
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Journal 
English 

In an effort to understand the' role of key eicosanoid- forming enzymes in the 
activation of peroxisome prolif erator-activated receptor (PPAR ) , this study 
was designed to evaluate the possible contributions of cytosolic phospholipase 
A2 (cPLA2) and group IIA secretory phospholipase A2 (sPLA2) in the regulation 
of PPAR-mediated gene transcription in a human hepatoma cell line (HepG2) . 
The HepG2 cells express both PPAR-a and -y but not PPAR-p. 

Overexpression of cPLA2, but not group IIA sPLA2 in the HepG2 cells, caused a 
significantly increased PPAR-a/y-mediated reporter activity. Antisense 
inhibition of cPLA2 resulted in a significantly decreased PPAR-a/y activity. 
The PPAR-a/y- induced gene transcription in the HepG2 cells was inhibited by 
the CPLA2 inhibitors Me arachidonyl f luorophosphonate and 

arachidonyltrif luoromethyl ketone, but not by the sPLA2 inhibitor LY311727. 
The expression of PPAR-a-mediated endogenous gene apolipoprotein A- II was 
increased in. cells with overexpression of cPLA2 , decreased in cells with 
antisense inhibition of cPLA2 , but unaltered in cells with overexpression of 
group IIA sPLA2 . The above results demonstrated an important role of cPLA2, 
but not group IIA sPLA2 in the control of PPAR activation. The cPLA2 -mediated 
PPAR activation was likely mediated by arachidonic acid and prostaglandin E2 . 
This study reveals a novel intracellular function of cPLA2 in PPAR activation 
in HepG2 cells. The cPLA2 thus may represent a potential therapeutic target 
for the control of PPAR-related liver and metabolic disorders such as obesity 
, lipid metabolic disorders, diabetes mellitus, and atherosclerosis. 
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AB Of the three lcno,wn PPAR genes, the gaimau^^isoform {functions! as ..an adipocyte 

differentiation- factor and is the prima ryktaxget^of drugs; such a§ 

iRezulin and Avandia,^ as well/ as \the npveXy'endogen^^ 

pur. previous' Work su'gges.ts t haf 'gamina repfe^sents a common'' mdi'l'' link 
between obesity, diabetes and cardiovascular -disease . In further exploring 
;PPAR gamma function, we have 'recently identified, two key target genes that; 
influence lipid loading. . The ABC Al protein-^^has recently been shown to be a 
mediator- of " cellular cholesterol and phosphoMpidjfef Mu^ now 'show that^ 

jPPAR gamma induces ABC Al expression .and "cholesterol. 're^ macrophagesTj 
'Ligand .activation of PPAR gamma ./ie ads to^;iprimaryiinducJ:iortipf '.LXRa^, .which iri 
turn, stimulates induction of ABC Al.; ,To.7eypJore the „ gen'^etic- basis of PPARg • 
action we have '.employed homologous, recombination to disrupt the endbgenous|^_ 
allele. PPAR gamma null mice display a surprisingly broad, array of' defect^ 
that include complete lipodystrophy Thus, in 

pharmaceutical target', PPAR fgamid^ apjpearir to '^par tf cipa't e'rSi 'afeurp' ri s i h gi y 
broad array^ o/ dev^elpp^^ and: physioi ; programs J 
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A review with 51 refs. The peroxisome prolif erator-activated receptor gamma 
(PPAR. gamma. ) is nuclear receptor that controls the expression of a large 
number of genes involved in adipocyte differentiation, lipid storage and 
insulin sensitization. PPAR. gamma, is bound and activated by fatty acid 
derivs. and prostaglandin J2 . In addition, thiazolidinediones , non-steroidal 
anti- inflammatory drugs are synthetic ligands and agonists of this receptor. 
This review addresses the role of PPAR. gamma, in obesity and disibetes. 
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CODEN: ENMEFA; ISSN: 0918-8371 
Sentan Igakusha 
Journal; General Review 
Japanese 

A review with 37 refs., on the pathophysiol . functions and transcriptional 
regulation of TNFa, functions of TNFa -converting enzyme, involvement of TNFa 
and its receptors in insulin resistance in obesity, inhibition of insulin 
signaling by TNFa, mechanisms of inhibition of NF-kB activation by 15-deoxy- 



Al2,14-PGJ2 ( PPAR. gamma, ligand) and thiazolidinediones, decrease in 
PPAR. gamma, expression in inflammatory bowel diseases (ulcerative colitis, 
Crohn's disease, etc.), and inhibition of inflammatory cytokine expression by 
thiazolidinediones in the treatment of colitis. 
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Peroxisome prolif erator-activated receptor y, 
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A review with 88 refs. The peroxisome prolif erator-activated receptor y 
( PPAR . gamma . ) is nuclear receptor that controls the expression of a large 
number of genes involved in adipocyte differentiation, lipid storage and 
insulin sensitization. PPAR. gamma, is bound and activated by fatty acid 
derivs. and prostaglandin J2 . In addition, thiazolidinediones, nonsteroidal 
anti- inflammatory drugs are synthetic ligands and agonists of this receptor. 
Recently several studies have shown that this nuclear receptor has a role 
expanding beyond metabolism (diabetes and obesity) with functions in cell 
cycle control, carcinogenesis, inflammation and atherosclerosis. This review 
addresses the role of PPAR. gamma, in these different processes. 
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Peroxisome prolif erator-activated receptor-y: 
versatile metabolic regulator 
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A review with 107 refs. The peroxisome prolif erator-activated receptor-y 
( PPAR . gamma . ) is a nuclear receptor that controls the expression of a large 
array of genes involved in adipocyte differentiation, lipid storage and 
insulin sensitization. PPAR y is bound and activated by prostaglandin J2 and 
fatty acid derivs., which are its natural ligands. In addition, 
thiazolidinediones and nonsteroidal anti- inflammatory drugs are synthetic 
ligands and agonists of this receptor. Several studies have recently shown 
that this nuclear receptor has a role expanding beyond metabolism (diabetes 
and obesity) with functions in cell cycle control, carcinogenesis, 
inflammation and atherosclerosis. This review addresses the role of 
PPAR. gamma, in these processes. 
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cells increases plasminogen activator inhibitor type-1 
expression: PPAR. gamma, as a potential 
mediator in vascular disease 
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Plasminogen activator inhibitor type-1 (PAI-1) is a major physiol. inhibitor 
of fibrinolysis, with its plasma levels correlating with the risk for 
myocardial infarction and venous thrombosis. The regulation of PAI-1 
transcription by endothelial cells (ECs) , a major source of PAI-1, remains 
incompletely understood. Adipocytes also produce PAI-1, suggesting possible 
common regulatory pathways between adipocytes and ECs. Peroxisomal 
prolif erator-activated receptor-y (PPAR )y is a ligand-activated transcription 
factor that regulates gene expression in response to various mediators such as 
15-deoxy-Al2, 14- prostaglandin J2 (15d-PGJ2) and oxidized linoleic acid (9- 
and 13-HODE) . The present study tested the hypotheses that human ECs express 
PPAR. gamma, and that this transcriptional activator regulates PAI-1 expression 
in this cell type. The authors found that human ECs contain both PPAR. gamma. 
mRNA and protein. Immunohistochem . of human carotid arteries also revealed 
the presence of PPAR. gamma, in ECs. Bovine ECs transfected with a PPAR 
response element (PPRE) -lucif erase construct responded to stimulation by the 
PPAR Y agonist 15d-PGJ2 in a concentration -dependent manner, suggesting a 
functional PPAR. gamma, in ECs. Treatment of human ECs with 15d-PGJ2, 9(S)- 
HODE, or 13(S)-H0DE augmented PAI-1 mRNA and protein expression, whereas 
multiple PPAR. alpha, activators did not change PAI-1 levels. Introduction of 
increasing amts. of a PPAR y expression construct in human fibroblasts 
enhanced PAI-1 secretion from these cells in proportion to the amount of 
transfected DNA. Thus, ECs express functionally active PPAR. gamma, that 
regulates PAI-1 expression in ECs. The results establish a role for 
PPAR. gamma, in the regulation of EC gene expression, with important 
implications for the clin. links between obesity and atherosclerosis. 
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AB Fatty acids (FAs) and their derivs . are essential cellular metabolites whose 
concns. must be closely regulated. This implies that regulatory circuits 
exist which can sense changes in FA levels. Indeed, the peroxisome 
proliferator activated receptor a (PPAR. alpha . ) regulates lipid homeostasis 
and is transcriptionally activated by a variety of lipid-like compds. It 
remains unclear as to how these structurally-diverse compds. can activate a 
single receptor. In accordance with the present invention, there are provided 
conformation-based assays which screen activators for their ability to bind to 
PPARs (i.e., PPAR. alpha., PPAR 5 and PPAR. gamma.) and induce DNA binding. It 
is shown here that specific FAs, eicosanoids and lipomodulatory agents are 
ligands for PPAR. alpha., PPAR. delta, and/or PPAR y. Since altered FA levels 
are associated with obesity, atherosclerosis, hypertension and diabetes, PPARs 
may serve as mol. sensors which are central to the development and treatment 
of these metabolic disorders. 
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BRL 49653 blocks the lipolytic actions of tumor 
necrosis factor-a: A potential new 

insulin- sensitizing mechanism for thiazolidinediones 
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CODEN: DIAEAZ; ISSN: 0012-1797 
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Thiazolidinediones (TZDs) such as BRL 49653 are a class of antidiabetic agents 
that are agonists for the peroxisome prolif erator-activated nuclear receptor 
(PPAR-y2) . In vivo, TZDs reduce circulating levels of free fatty acids (FFAs) 
and ameliorate insulin resistance in individuals with obesity and NIDDM. 
Adipocyte production of TNF-a is proposed to play a role in the development of 
insulin resistance, and because BRL 49653 has been shown to antagonize some of 
the effects of TNF-a, we examined the effects of TNF-a and BRL 49653 on 
adipocyte lipolysis. After a 24-h incubation of TNF-a (10 ng/mL) with 3T3-L1 
adipocytes, glycerol release increased by . apprx. 7 -f old, and FFA release 
increased by .apprx. 44 -fold. BRL 49653 (10 |xmol/l) reduced TNF-a- induced 
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glycerol release by .apprx.50% (P < 0.001) and FFA release by .apprx.90% (P < 
0,001). BRL 49653 also reduced glycerol release by .apprx.50% in adipocytes 
pretreated for 24 h with TNF-a. Prolonged treatment (5 days) with either BRL 
49653 or another PPAR -72 agonist, 15 -d-A- 12 , 14 -prostaglandin J2 (15-dAPGJ2) , 
blocked TNF-a-induced glycerol release by .apprx.100%. Catecholamine 
(isoproterenol) -stimulated lipolysis was unaffected by BRL 49653 and 15- 
dAPGJ2 . BRL 49653 partially blocked the TNF-a-mediated reduction in protein 
levels of hormone -sensitive lipase and perilipin A, two proteins involved in 
adipocyte lipolysis. These data suggest a novel pathway that may contribute to 
the ability of the TZDs to reduce serum FFA and increase insulin sensitivity. 
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Fat cell differentiation is a crit. aspect of obesity and diabetes. Dietary 
fatty acids are converted to arachidonic acid, which serves as precursor of 
prostaglandins (PGs) . PGJ2 derivs. function as activating ligands for 
peroxisome prolif erator-activated receptor y (PPAR. gamma. ) , a nuclear- hormone 
receptor that is central to adipogenic determination The authors report that 
PGF2a blocks adipogenesis through activation of mitogen-activated protein 
kinase, resulting in inhibitory phosphorylation of PPAR. gamma.. Both mitogen- 
activated protein kinase activation and PPAR. gamma, phosphorylation are 
required for the ant i -adipogenic effects of PGF2a. Thus, PG signals generated 
at a cell surface receptor regulate the program of gene expression required 
for adipogenesis by modulating the activity of a nuclear hormone receptor that 
is directly activated by other PG signals. The balance between PGF2a and PGJ2 
signaling may thus be central to the development of obesity and diabetes. 
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preadipocyte differentiation 
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AB Activation of peroxisome prolif erator-activated receptor (PPAR) y, a nuclear 

receptor highly expressed in adipocytes, induces the differentiation of murine 
preadipocyte cell lines. Recently, thiazolidinediones (TZDs) , a novel class 
of insulin- sensitizing compds . effective in the treatment of non-insulin- 
dependent diabetes mellitus (NIDDM) have been shown to bind to PPAR, gamma, 
with high affinity. We have examined the effects of these compds. on the 
differentiation of human preadipocytes derived from s.c. and omental (Om) fat. 
Assessed by lipid accumulation, glycerol 3 -phosphate dehydrogenase activity, 
and mRNA levels, subcultured preadipocytes isolated from either s.c. or Om 
depots did not differentiate in defined serum-free medium. Addition of TZDs 
(BRL49653 or troglitazone) or 15-deoxy A12,14 prostaglandin J2 (a natural 
PPAR. gamma, ligand) enhanced markedly the differentiation of preadipocytes 
from s.c. sites, assessed by all three criteria. The rank order of potency of 
these agents in inducing differentiation matched their ability to activate 
transcription via human PPAR. gamma. . In contrast, preadipocytes from Om sites 
in the same individuals were refractory to TZDs, although PPAR. gamma, was 
expressed at similar levels in both depots. The mechanism of this depot- 
specific TZD response is unknown. However, given the association between Om 
adiposity and NIDDM, the site- specif ic responsiveness of human preadipocytes 
to TZDs may be involved in the beneficial effects of these compds. on in vivo 
insulin sensitivity. 
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Lipoprotein-associated PLA2 (Lp-PLA2) hydrolyses the sn-2 position of 
glycerophospholipids, in particular platelet activating factor (PAF) , 
generating significant amounts of Lyso-PAF which in turn, via a remodelling 
pathway, can generate arachidonic acid (AA) from alkyl-acyl- 
glycerophosphorylcholine. AA is a precursor for prostaglandin synthesis, 
which regulates adipogenesis through the peroxisome prolif erator-activated 
receptor subfamily. AA may also modulate skeletal muscle growth. We 
investigated the association of the PLA2G7 A379V variant with changes in body 
composition in a longitudinal study of 123 male Caucasian army recruits over 
10 weeks of intensive physical training. There was no effect of genotype on 
baseline measures. However, after exercise training, homozygosity for the 379V 
allele was associated with a decrease in percentage adipose tissue mass (- 
3 .61+/-1.14%) , compared to AV ( -1 , 67+/-0 . 38%) and AA ( -1 . 09+/-0 . 24%) genotypes 
(p=0.01), and a significant mean increase (3 . 51+/-1 . 17%) in percentage lean 
mass, compared to AV (1 . 64+/-0 . 38%) and AA ( 1 . 10+/-0 . 24%) recruits (p=0.02). 
The association of this genotype with changes in body composition after 
training suggests a novel role for Lp-PLA2. 
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Essential fatty acids (EFAs) : cis-linoleic acid (LA) and alpha- linolenic acid 
(ALA) are essential for humans and their deficiency is rare in humans due to 
their easy availability in diet. EFAs are metabolized to their respective 
long-chain metabolites: dihomo-gamma- linolenic acid (DGLA) , and arachidonic 
acid (AA) from LA; and eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA) from ALA. Some of these long-chain metabolites form precursors to 
respective prostaglandins (PGs) , thromboxanes (TXs) , and leukotrienes (LTs) , 
lipoxins (LXs) and resolvins. EFAs and their metabolites may function as 
endogenous angiotensin converting enzyme and HMG-CoA reductase inhibitors, 
nitric oxide enhancers, ant i- hype rt ens ive s , and ant i -atherosclerotic 
molecules. EFAs react with nitric oxide (NO) to yield respective nitroalkene 
derivatives that have cell -signaling actions via ligation and activation of 
peroxisome prolif erator-activated receptors (PPARs) . In several diseases such 
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as obesity, hypertension, diabetes mellitus, coronary heart disease, 
alcoholism, schizophrenia, Alzheimer's disease, atherosclerosis, and cancer 
the metabolism of EFAs is altered. Thus, EFAs and their derivatives have 
significant clinical implications. 
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AB Peroxisome prolif erator-activated receptor-delta (PPARdelta) is a nuclear 
receptor implicated in lipid oxidation and the pathogenesis of obesity and 
diabetes. This study was designed to examine the potential effect of 
PPARdelta on human cholangiocarcinoma cell growth and its mechanism of 
actions. Overexpression of PPARdelta or activation of PPARdelta by its 
pharmacological ligand, GW501516, at low doses (0.5-50 nM) promoted the growth 
of three human cholangiocarcinoma cell lines (CCLPl, HuCCTl, and SG231) . This 
effect was mediated by induction of cyclooxygenase-2 {COX-2) gene expression 
and production of prostaglandin E2 (PGE2) that in turn transactivated 
epidermal growth factor receptor (EGFR) and Akt. In support of this, 
inhibition of COX-2, EGFR, and Akt prevented the PPARdelta- induced cell 
growth. Furthermore, PPARdelta activation or PGE2 treatment induced the 
phosphorylation of cytosolic phospholipase A2alpha (cPLA2alpha) , a key enzyme 
that releases arachidonic acid (AA) substrate for PG production via COX. 
Overexpression or activation of cPLA2alpha enhanced PPARdelta binding to 
PPARdelta response element (DRE) and increased PPARdelta reporter activity, 
indicating a novel role of cPLA2alpha for PPARdelta activation. Consistent 
with this, AA enhanced the binding of PPARdelta to DRE, in vitro, suggesting a 
direct role of AA for PPARdelta activation. In contrast, although PGE2 
treatment increased the DRE reporter activity in intact cells, it failed to 
induce PPARdelta binding to DRE in cell-free system, suggesting that 
cPLA2alpha-mediated AA release is required for PGE2- induced PPARdelta 
activation. Taken together, these observations reveal that PPARdelta induces 
COX-2 expression in human cholangiocarcinoma cells and that the COX-2 -derived 
PGE2 further activates PPARdelta through phosphorylation of cPLA2alpha. This 
positive feedback loop plays an important role for cholangiocarcinoma cell 
growth and may be targeted for chemoprevention and treatment . 
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The differentiation of preadipocyte fibroblasts to adipocytes is a crucial 
process to many disease states including obesity, cardiovascular, and 
autoimmune diseases. In Graves' disease, the orbit of the eye can become 
severely inflamed and infiltrated with T lymphocytes as part of the autoimmune 
process. The orbital fibroblasts convert to fat-like cells causing the eye to 
protrude, which is disfiguring and can lead to blindness. Recently, the 
transcription factor peroxisome proliferator activated receptor (PPAR) -gamma 
and its natural (15d-PGJ2) and synthetic (thiazolidinedione-type) PPAR-gamma 
agonists have been shown to be crucial to the in vitro differentiation of 
preadipocyte fibroblasts to adipocytes. We show herein several novel 
findings. First, that activated T lymphocytes from Graves' patients drive the 
differentiation of PPAR- gamma -expressing orbital fibroblasts to adipocytes. 
Second, this adipogenic differentiation is blocked by nonselective small 
molecule cyclooxygenase (Cox) -l/Cox-2 inhibitors and by Cox-2 selective 
inhibitors. Third, activated, but not naive, human T cells highly express 
Cox-2 and synthesize prostaglandin D2 and related prostaglandins that are 
PPAR-gamma ligands. These provocative new findings provide evidence for how 
activated T lymphocytes, through production of PPAR-gamma ligands, profoundly 
influence human fibroblast differentiation to adipocytes. They also suggest 
the possibility that, in addition to the orbit, T lymphocytes influence the 
deposition of fat in other tissues. 
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AB Despite the magnitude of the obesity epidemic, the mechanisms that contribute 
to increases in fat mass and to differences in fat depots are still poorly 
understood. Prostanoids have been proposed as potent adipogenic hormones, 
e.g. metabolites of prostaglandin J2 (PGJ2) bind and activate PPARgamma. We 
hypothesize that an altered expression of enzymes in PGJ2 synthesis may 
represent a novel pathogenic mechanism in human obesity. We characterized 
adipose depot-specific expression of enzymes in PGJ2 synthesis, prostaglandin 
transporter and PPARgamma isoforms. Paired omental and subcutaneous adipose 
tissue samples were obtained from 26 women undergoing elective abdominal 
surgery and gene expression examined in whole tissue and cultured 
preadipocytes using an Af fymetrix cDNA microarray technique and validated with 
quantitative real-time PCR. All enzymes involved in prostaglandin synthesis 
were expressed in both adipose tissues. Expression of prostaglandin synthase-1 
(PGHSl) , prostaglandin D synthase (PTGDS) , human prostaglandin transporter 
(hPGT) and PPARgamma2 was higher in OM adipose tissue compared to SC, whereas 
17beta-hydroxysteroid dehydrogenase 5 (AKR1C3) showed predominance in SC 
adipose tissue. In SC adipose tissue, PGHSl mRNA expression increased with 
BMI. The differential, depot-specific expression of key enzymes involved in 
transport, synthesis and metabolism of prostaglandins may have an important 
impact upon fat cell biology and may help to explain some of the observed 
depot-specific differences. In addition, the positive correlation between 
PGHSl and BMI offers the novel hypothesis that the regulation of PG synthesis 
may have a role in determining fat distribution in human obesity. 
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PPARgamma antagonists reverse the inhibition of neural 
antigen- specif ic Thl response and experimental allergic 
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AB Peroxisome prolif erator-activated receptor-gamma is a nuclear receptor 
transcription factor that regulates cell growth, differentiation and 
homeostasis. PPARgamma agonists have been used to treat obesity , diabetes, 
cancer and inflammation and recent studies have shown the protective effects 
of PPARgamma agonists on experimental allergic encephalomyelitis (EAE) , a Thl 
cell -mediated autoimmune disease model of multiple sclerosis (MS) . Our 
studies have further demonstrated that the PPARgamma agonists, 15d-PGJ2 and 
Ciglitazone, inhibit EAE through blocking IL-12 signaling leading to Thl 
differentiation and the PPARgamma deficient heterozygous mice (PPARgamma+/- ) 
or those treated with PPARgamma antagonists develop an exacerbated EAE in 
association with an augmented Thl response. In this study, we show that the 
PPARgamma antagonists, Bisphenol A diglycidyl ether (BADGE) and 2-chloro-5- 
nitro-N-(4- pyridyl) benzamide (T0070907) , reverse the inhibition of EAE by the 
PPARgamma agonists, Ciglitazone and 15-Deoxy-Delta (12 , 14 ) - Prostaglandin J2, 
in C57BL/6 wild- type and PPARgamma+/- mice. The reversal of EAE by BADGE and 
T0070907 was associated with restoration of neural antigen- induced T cell 
proliferation, IFNgamma production and Thl differentiation inhibited by 
Ciglitazone and 15d-PGJ2. These results suggest that Ciglitazone and 15d-PGJ2 
ameliorate EAE through PPARgamma -dependent mechanisms and further confirm a 
physiological role for PPARgamma in the regulation of CNS inflammation and 
demyelination in EAE. 
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AIM: A thorough understanding of the mechanisms of adipocyte differentiation 
and metabolism is important for the prevention and/or treatment of obesity and 
its complications, including type 2 diabetes mellitus. A complex role for 
prostaglandins (PGs) in adipogenesis is suggested. We examined the expression 
and cellular localization of enzymes in the cyclooxygenase (COX) cascade that 
synthesize PGs as well as the PG profile as a function of differentiation 
status in 3T3-L1 cells. METHODS: Murine 3T3-L1 preadipocytes were used as a 
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model for studies of adipocyte differentiation induced by a hormone cocktail 
and compared with the parental fibroblastic line NIH 3T3 . Both cell lines 
were incubated in maintenance medium or differentiation medium. Nine days 
after differentiation, the expression of enzymes in the COX cascade was 
evaluated by immunoblot analysis, reverse transcriptase- polymerase chain 
reaction (RT-PCR) and immunocytochemistry , and PG formation was examined using 
enzyme immunoassay. RESULTS: A differentiation-dependent diminution of COX-1 
and COX-2 mRNA and cognate proteins in 3T3-L1 cells was observed. PG release, 
including PGE(2), 6-keto PGF(lalpha), PGD(2) and 15d-PGJ(2), significantly 
decreased following differentiation in 3T3-L1 cells (anova/Tukey , p < 0.05). 
However, microsomal PGE synthase (mPGES) and lipocalin-type PGD synthase (L- 
PGDS) were selectively upregulated. Immunocytochemistry revealed that COX-1 
and COX-2 became intracellularly more diffuse upon differentiation, whereas 
mPGES was redistributed to the nuclear compartment. CONCLUSIONS: Regulation 
of PG formation and COX-2 expression in 3T3-L1 cells is differentiation- 
dependent and involves changes in the levels of gene expression of the 
individual isoforms as well as redistribution of the enzymes within cellular 
compartments . 
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The fatty acid-binding protein, aP2, coordinates macrophage 
cholesterol trafficking and inflammatory activity. 
Macrophage expression of aP2 impacts peroxisome 
proliferator-activated receptor gamma and IkappaB kinase 
activities . 
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Fatty acid-binding proteins are cytosolic fatty acid chaperones, and the 
adipocyte isoform, aP2, plays an important role in obesity and glucose 
metabolism. Recently, this protein has been detected in macrophages where it 
strongly contributes to the development of atherosclerosis. Here, we 
investigated the role of aP2 in macrophage biology and the molecular 
mechanisms underlying its actions. We demonstrate that aP2 -deficient 
macrophages display defects in cholesterol accumulation and alterations in 
pro- inflammatory responsiveness. Deficiency of aP2 alters the lipid 
composition in macrophages and enhances peroxisome proliferator-activated 
receptor gamma activity, leading to elevated CD36 expression and enhanced 
uptake of modified low density lipoprotein. The increased peroxisome 
proliferator-activated receptor gamma activity in aP2 -deficient macrophages is 
also accompanied by a significant stimulation of the liver X receptor alpha- 
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ATP-binding cassette transporter Al-mediated cholesterol efflux pathway. In 
parallel, aP2 -deficient macrophages display reduced IkappaB kinase and NF- 
kappaB activity, resulting in suppression of inflammatory function including 
reduced cyclooxygenase-2 and inducible nitric-oxide synthase expression and 
impaired production of inflammatory cytokines. Our results demonstrate that 
aP2 regulates two central molecular pathways to coordinate macrophage 
cholesterol trafficking and inflammatory activity. 
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Both Wnt and cyclooxygenase (COX-2) pathways are activated in most sporadic 
and familial colorectal cancers, especially in those with chromosomal 
instability. We have recently shown that a common target of both signaling 
pathways, the peroxisome prolif erator-activated receptor ( PPAR) -delta, is 
involved in intestinal adenoma growth. Activation of this receptor by 
synthetic agonist (GW501516) or COX-2-derived prostaglandin E2 (PGE2) 
accelerates intestinal adenoma growth in Apc(Min) mice^. Moreover, these 
effects are lost in Apc(Min) mice lacking PPARdelta. These findings implicate 
PPARdelta as a focal point of cross -talk between the Wnt and prostaglandin 
signaling pathways. Based on this work it looks as if PPARdelta agonists 
currently in development for treatment of dyslipidemias and obesity may 
increase the risk of tumor formation in humans. By contrast, antagonists of 
PPARdelta may provide a novel approach for prevention and treatment of 
colorectal cancer . 
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AB Insulin resistance syndrome (also called syndrome X) includes obesity, 
diabetes, hypertension, and dyslipidemia and is a complex phenotype of 
metabolic abnormalities. The disorder poses a major public health problem by 
predisposing individuals to coronary heart disease and stroke, the leading 
causes of mortality in Western countries. Given that hypertension, diabetes, 
dyslipidemia, and obesity exhibit a substantial heritable component, it is 
postulated that certain genes may predispose some individuals to this cluster 
of cardiovascular risk factors. Emerging data suggest that peroxisome 
proliferator-activated receptors (PPARs) , including alpha, gamma, and delta, 
are important determinants that may provide a functional link between obesity, 
hypertension, and diabetes. It has been well documented that hypolipidemic 
fibrates and antidiabetic thiazolidinediones are synthetic ligands for PPAR 
alpha and PPAR gamma, respectively. In addition, PPAR natural ligands, such 
as leukotriene B4 for PPAR alpha, 15-deoxy-delta 12,14- prostaglandin J2 for 
PPAR gamma, and prostacyclin for PPAR delta, are known to be eicosanoids and 
fatty acids. Studies have documented that PPARs are present in all critical 
vascular cells: endothelial cells, vascular smooth muscle cells, and monocyte- 
macrophages. These observations suggest that PPARs not only control lipid 
metabolism but also regulate vascular diseases such as atherosclerosis and 
hypertension. In this review, we present structure and tissue distribution of 
PPAR nuclear receptors, discuss the mechanisms of action and regulation, and 
summarize the rapid progress made in this area of study and its impact on the 
cardiovascular system. 
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AB In an effort to understand the role of key eicosanoid- forming enzymes in the 
activation of peroxisome prolif erator-activated receptor (PPAR ) , this study 
was designed to evaluate the possible contributions of cytosolic phospholipase 
A(2) (cPLiA(2)) and group IIA secretory phospholipase A(2) (sPIjA(2)) in the 
regulation of PPAR-mediated gene transcription in a human hepatoma cell line 
(HepG2) . The HepG2 cells express both PPAR-alpha and -gamma but not PPAR- 
beta. Overexpression of cPLA(2) , but not group IIA sPLA(2) in the HepG2 cells, 
caused a significantly increased PPAR-alpha/gamma -mediated reporter activity, 
Antisense inhibition of cPLA(2) resulted in a significantly decreased PPAR- 
alpha/gamma activity. The PPAR- alpha /gamma -induced gene transcription in the 
HepG2 cells was inhibited by the cPLiA(2) inhibitors methyl arachidonyl 
f luorophosphonate and arachidonyltrif luoromethyl ketone, but not by the 
sPIiA(2) inhibitor LY311727. The expression of PPAR-alpha-mediated endogenous 
gene apolipoprotein A-II was increased in cells with overexpression of 
cPIjA(2), decreased in cells with antisense inhibition of cPLA(2) , but 
unaltered in cells with overexpression of group IIA sPLA(2) . The above 
results demonstrated an important role of cPLiA(2) , but not group IIA sPLA(2) 
in the control of PPAR activation. The cPLA (2 ) -mediated PPAR activation was 
likely mediated by arachidonic acid and prostaglandin E(2) . This study 
reveals a novel intracellular function of cPLA(2) in PPAR activation in HepG2 
cells. The cPLA{2) thus may represent a potential therapeutic target for the 
control of PPAR-related liver and metabolic disorders such as obesity, lipid 
metabolic disorders, diabetes mellitus, and atherosclerosis. 
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Adipose tissue is not simply a storage depot. Adipocytes secrete hormones, 
growth factors and cytokines, such as leptin and TNF-alpha, as well as 
proteins that are related to the immune system and vascular functions. 
Through this network of endocrine, paracrine, and autocrine signals fat cells 
participate in the regulation of energy homeostasis, host defense and 
reproduction, and may also contribute to the development of pathological 
states, such as insulin resistance. Adipose tissue is confined to distinct 
depots. In Gushing 's disease or following treatment of AIDS, certain adipose 
depots enlarge whereas others shrink, suggesting the existence of site- 
specific differences in fat cell function. Increases in adipocyte number occur 
via replication of preadipocytes, a process that is not restricted to infancy 
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but occurs throughout life. In contrast to still widely-held beliefs, mature 
fat cells can be eliminated by dedif ferentiation or apoptosis. PPAR-gamma, a 
transcription factor that is activated by fatty acids and prostaglandins, 
plays a central role in adipose conversion of preadipocytes and appears to 
participate in controlling the size of mature fat cells as well. 
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Plasminogen activator inhibitor type-1 (PAI-1) is a major physiological 
inhibitor of fibrinolysis, with its plasma levels correlating with the risk 
for myocardial infarction and venous thrombosis. The regulation of PAI-1 
transcription by endothelial cells (ECs) , a major source of PAI-1, remains 
incompletely understood. Adipocytes also produce PAI-1, suggesting possible 
common regulatory pathways between adipocytes and ECs. Peroxisomal 
prolif erator-activated receptor -gamma (PPAR) gamma is a ligand-activated 
transcription factor that regulates gene expression in response to various 
mediators such as 15-deoxy-Deltal2 , 14- prostaglandin J2 (15d-PGJ2) and 
oxidized linoleic acid (9- and 13-HODE) . The present study tested the 
hypotheses that human ECs express PPARgamma and that this transcriptional 
activator regulates PAI-1 expression in this cell type. We found that human 
ECs contain both PPARgamma mRNA and protein. Immunohistochemistry of human 
carotid arteries also revealed the presence of PPARgamma in ECs. Bovine ECs 
transfected with a PPAR response element ( PPRE) -lucif erase construct responded 
to stimulation by the PPARgamma agonist 15d-PGJ2 in a concentration-dependent 
manner, suggesting a functional PPARgamma in ECs. Treatment of human ECs with 
15d-PGJ2, 9(S)-H0DE, or 13(S)-H0DE augmented PAI-1 mRNA and protein 
expression, whereas multiple PPARalpha activators did not change PAI-1 levels. 
Introduction of increasing amounts of a PPARgamma expression construct in 
human fibroblasts enhanced PAI-1 secretion from these cells in proportion to 
the amount of transfected DNA. Thus, ECs express functionally active PPARgamma 
that regulates PAI-1 expression in ECs. Our results establish a role for 
PPARgamma in the regulation of EC gene expression, with important implications 
for the clinical links between obesity and atherosclerosis. 
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AB Expression of tumor necrosis factor -alpha (TNFalpha) in adipocytes has been 
reported to correlate with insulin resistance associated with obesity. The 
thiazolidinediones such as BRL 49653 have been reported to improve insulin 
sensitivity in obese animals and humans. Although its exact mechanism of 
action is not known, BRL 4 9653 has been shown to antagonize some of the 
inhibitory actions of TNFalpha. BRL 49653 binds and activates the peroxisome 
proliferator-activated receptor (PPARgamma2) , an important nuclear 
transcription factor in adipocyte differentiation; however, its regulation of 
PPARgamma2 in differentiated adipocytes is unknown. In this paper, we find 
that BRL 49653 blocked the ability of TNFalpha to down- regulate the expression 
and transcription of several adipocyte genes, but BRL 49653 did not prevent 
TNFalpha from down- regulating PPARgamma2 . Moreover, BRL 49653 alone initially 
decreased the expression of PP7\Rgamma2 mRNA and protein greatly. After 24 h 
of treatment in 3T3-L1 adipocytes, BRL 49653 down -regulated PPARgamma2 by 
greater than 90% and potentiated the decrease of PPARgamma2 mRNA by TNFalpha 
at this time. These unexpected results prompted us to repeat the experiments 
for a longer time to determine whether BRL 4 9653 would continue to down- 
regulate PPARgamma2 . With prolonged BRL 49653 treatment, PPARgamma2 mRNA 
expression was not decreased as greatly, and the protein levels were decreased 
20-30% below control at 72 h compared to 90% at- 24 h. Although BRL 49653 
continued to prevent the inhibitory effects of TNFgamma on perilipin and aP2 
mRNA, by 72 h, BRL 49653 was not as potent an inhibitor of TNFalpha 's down- 
regulation of perilipin protein. Since PPARgamma2 protein was more abundant 
at this time, these results suggest that the level of PPARgamma2 protein is 
not the sole factor that regulates the transcriptional control by BRL 49653. 
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AB Thiazolidinediones (TZDs) such as BRL 49653 are a class of antidiabetic agents 
that are agonists for the peroxisome prolif erator-activated nuclear receptor 
(PPAR-gamma2) . In vivo, TZDs reduce circulating levels of free fatty acids 
(FFAs) and ameliorate insulin resistance in individuals with obesity and 
NIDDM. Adipocyte production of TNF-alpha is proposed to play a role in the 
development of insulin resistance, and because BRL 49653 has been shown to 
antagonize some of the effects of TNF-alpha, we examined the effects of TNF- 
alpha and BRL 49653 on adipocyte lipolysis. After a 24-h incubation of TNF- 
alpha (10 ng/ml) with 3T3-L1 adipocytes, glycerol release increased by 
approximately 7- fold, and FFA release increased by approximately 44 -fold. BRL 
49653 (10 pmol/1) reduced TNF-alpha- induced glycerol release by approximately 
50% (P < 0.001) and FFA release by approximately 90% (P < 0.001). BRL 49653 
also reduced glycerol release by approximately 50% in adipocytes pretreated 
for 24 h with TNF-alpha. Prolonged treatment (5 days) with either BRL 49653 
or another PPAR-gamma2 agonist, 15-d delta-12,14- prostaglandin J2 (15-d 
* deltaPGJ2), blocked TNF-alpha- induced glycerol release by approximately 100%. 
Catecholamine (isoproterenol) -stimulated lipolysis was unaffected by BRL 49653 
and 15-d deltaPGJ2 . BRL 49653 partially blocked the TNF-alpha-mediated 
reduction in protein levels of hormone-sensitive lipase and perilipin A, two 
proteins involved in adipocyte lipolysis. These data suggest a novel pathway 
that may contribute to the ability of the TZDs to reduce serum FFA and 
increase insulin sensitivity. 
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The hypothalamic disorders of obesity include hyperphagia, a low central 
orthosympathetic tone (with reduced thermogenesis) , vagal hyperinsulinism, low 
serotonin efficacy, a hyperactive hypothalamo- hypophyseal -adrenal axis, a 
hypoactive GHRH-GH-IGF axis and hypogonadism of central origin. 



Hyperlipogenesis, glucose intolerance and excessive gluconeogenesis are 
secondary features. Most frequently the hypothalamic ARC reacts poorly to the 
leptin hypersecreted by adipose tissue, so that the local synthesis of NPY is 
unchecked. Fortunately, two prostaglandins derived from dietary arachidonic 
acid bind fat cell PPAR gamma and hepatic PPAR alpha. Both nuclear proteins 
are phosphorylated through an insulin pathway, thereby inhibiting the 
expression of genes favoring obesity and stimulating that of genes 
accelerating fatty acid oxidation. The array of dietetic and pharmacologic 
tools considered today is analyzed. 



L17 ANSWER 47 OF 48 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



MEDLINE on STN 
1998113138 MEDLINE Full-text 

PubMed ID: 9442016 



AUTHOR : 
CORPORATE 

CONTRACT 
SOURCE : 



SOURCE : 



NUMBER: 



Prostaglandins promote and block adipogenesis 
through opposing effects on peroxisome prolif erator- 
activated receptor gamma. 

Reginato M J; Krakow S L; Bailey S T; Lazar M A 
Department of Medicine, University of Pennsylvania Medical 
Center, Philadelphia 19104, USA. 
DK4 978 0 (NIDDK) 

The Journal of biological chemistry, (1998 Jan 23) Vol. 
273, No. 4, pp. 1855-8. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 

English 

Priority Journals 
199803 

Entered STN: 12 Mar 1998 
Last Updated on STN: 12 Mar 1998 
Entered Medline: 3 Mar 1998 
Fat cell differentiation is a critical aspect of 
Dietary fatty acids are converted to arachidonic 
precursor of prostaglandins (PCs) . PGJ2 derivatives function as activating 
ligands for peroxisome prolif erator-activated receptor gamma (PPAR gamma), a 
nuclear hormone receptor that is central to adipogenic determination. We 
report here that PGF2 alpha blocks adipogenesis through activation of mitogen- 
activated protein kinase, resulting in inhibitory phosphorylation of PPAR 
gamma. Both mitogen-activated protein kinase activation and PPAR gamma 
phosphorylation are required for the anti-adipogenic effects of PGF2 alpha. 
Thus, PG signals generated at a cell surface receptor regulate the program of 
gene expression required for adipogenesis by modulating the activity of a 
nuclear hormone receptor that is directly activated by other PG signals. The 
balance between PGF2 alpha and PGJ2 signaling may thus be central to the 
development of obesity and diabetes. 
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AB The identification of high-affinity ligands for PPAR gamma has revealed the 

role of this receptor as the molecular target for the antidiabetic activity of 
the thiazolidinediones . The surprising observation that agonists of an 
adipogenic transcription factor reverse the obesity- associated disease of 
diabetes highlights the power of using potent and selective ligands to study 
receptor-mediated biology. Similarly, the observation that PGD2 and its 
cyclopentenone metabolites compounds are microM PPAR ligands suggests that 
these receptors may have a physiological role in mediating prostaglandin 
signaling in the spleen. 



